Carbonyl modified proteins in cellular regulation, aging, and disease.
The oxidative modification of proteins by reactive species is implicated in the etiology or progression of a panoply of disorders and diseases. The level of these modified molecules can be quantitated by measurement of the protein carbonyl content, which has been shown to increase in a variety of diseases and processes, notably during aging. For the most part, oxidatively modified proteins are not repaired and must be removed by proteolytic degradation, a process which normally proceeds very efficiently, from microorganisms to mammals. In eukaryotes, removal is usually carried out by the proteosome, which selectively degrades oxidatively modified proteins, whether they be damaged by reactive oxygen species or specifically oxidized by cellular regulatory processes. The molecular deficiencies that cause accumulation of oxidatively modified proteins are not identified, but regardless of cause, the accumulation is likely to disrupt normal cellular function.